So little has been known of the physiology of the static laby:rinth until comparatively recent times, that the lack Of a well established technic of its examination is not surprising. The value of the contributions of Ewald, Hogjes,
Ruttin, and others is now, however, beginning to receive -the recognition it deserves. By far the greatest impetus to this work was given by Robert Bttr:lny, who in the last decade brought out the "caloric" and "pointing" tests-contributions which brought him the Nobel prize. With these tests came the realization of the intimate relation of the internal ear to therest of the central nervous system. We know now that the static labyrinth is only the labyrinth of the vestibular apparatus-this vestibular apparatus consisting of the static portion of the internal ear and nerve paths connecting it with nerve centers in the brain stem, cerebellum, and cerebrum.
Originally, tests oCthe la.bYrirtth ""ere carried out for the sole purpose of determining its own integrity. Such tests were sufficient for the aural sUrgeon who was called upon to decide whether 91:" not to operate on the "end Qrgan," With the development of the idea that the labyrinth is only one portion of the vestibular apparatus, came the realization that this whole apparatus was being tested at the same time that the internal ear itself. was being tested, and that an intelligent interpretation of the phenomena obtained by such tests can also give the examiner an insight into the condition of those various brain paths and brain centers in relation with the internal ear. Thus, when a known stimulus is applied to the labyrinth, any response obtained therefrom, be it nystagmus or vertigo, indicates not only a functionating and reacting labyrinth, but also intact pathways from the labyrinth to the brain centers responsible for' those reactions. Conversely, the nonappearance of any of the normal responses to stimulation indicates an interruption at some point along the particular pathway that fails to produce that particular response. This made it evident that the old technic of examination of the static labyrinth was very inadequate, and Bar<iny elaborated a new technic. Recent investigations by writers in the department of neurootology at the University of Pennsylvania, under the service of Dr. B. Alexander Randall, have shown that the fibers from the socalled horizontal semicircular canal have an entirely separate course in the brain stem from those of the vertical semicircular canals, and while they all go to the cerebellum, we consider that those from the horizontal canal reach it by way of the inferior cerebellar peduncle, while those from the vertical canals go by way of the middle cerebellar peduncle. Barany's technic, elaborated before such a differentiation was demonstrated, deals with the labyrinth as a whole, whereas in the light of this new knowledge, it at once becomes evident how important it is to examine each set of canals separately.
We also became convinced that nystagmus and vertigo are distinct and separate phenomena, and that, furthermore, the "past-pointing" of Barany is not a "cerebellar pull," but is a cerebral phenomenon exclusively, and depends entirely on .the vertigo induced by the ear stimulation. This again necessitated the modification of some of the existing tests as well as the employment of some new ones. Above all, it is of prime importance that the technic be accurate, complete, and painstaking; if the data obtained from such an 'examination are to be relied on. We would suggest that those who appear to be doubtful of the value of these tests must ascribe their disappointment to laxity in methods of conducting them. This point has been impressed on us by the statement of one of the leading men in the profession, who claims that the "Baniny tests" had been routinely employed in his cases and proved of no value. We found that he had used no turning chair. Another authority reported a case in which there was an absence of the normal past-pointing, and yet operation revealed a normal cerebellum. We found that this physician did have a turning chair, but that it was not equipped with a "stop pedal"; we have frequently seen cases examined without a stop pedal in which no past-pointing was obtained, and on testing them with our chair with the stop pedal, we were able to produce past-pointing of a foot or more.
The technic about to be described has been employed in the examination of hundreds of cases, and the deductions drawn from them have been verified in many instances by operations and autopsies.
When we first began examinations of the static labyrinth, a great difficulty was encountered in the recording of the findings, or rather in the lack of recording them. All who have done this work realize what an unspeakable nuisance it is to keep haphazard records, on slips of paper, perhaps, of the results obtained from the various vestibular tests. For exam-pIe: "On turning to the right the patient's nystagmus was horizontal to the left of so many seconds, but his past-pointing was so much for the right arm to the right, and so much for the left arm to the right," etc., etc. We atl know how hopeless it is to attempt the analysis of a case from such records. To obviate this difficulty we gradually formulated the accompanying chart, in which all the tests are outlined in· the order in which they are usuaUy undertaken, and which is so arranged that when properly filled in it shows all the vestibular data simply by a glance at one page. We think this chart is of so much help in the examination and diagnosis of a case that it is actually a part of the technic, and we will, therefore, describe it. (Figure 1:) One side of the chart is devoted to miscellaneous details or such routine matters as are found on any chart, with particular emphasis on the examination of the cochlea. The other side is devoted exclusively to the vestibular tests, of which there are three divisions, as follows:
There is a complete column for the "nystagmus," and another complete column for "poirtting." This enables us to study the nystagmus as such by running the eye down the column to the left, showing first the spontaneous nystagmus, then the nystagmus after turning, and then after the caloric test. In the same way the pointing tests can be studied as such by following right down the page, first the spontaneous, then those after turning; and then after douching.
As a further aid there is a space reserved on the chart for summarizing the findings obtained after each form of examination. As we always look for the following phenomenanystagmus, vertigo, past-pointing, and falling-they are indi-' cated concisely, one underneath the other, in each one of the three subdivisions. The examiner, after he has turned the patient, simply summarizes by indicating "nystagmus normal" or "absent" ; vertigo, either "normal" or "subnormal," or "exaggerated" or "absent," as the case may be, and so on in the same way under the other headings. When the chart is filled in as we have indicated, and an analysis of the case attempted for the purposes of diagnosis, all the examiner need do is to look at these different summaries under the three main subdivisions to get a bird's eye view; as it were, of the whole case.
We will imagine we are examining a patient and conducting the tests step by step, with the aid of the chart. The "miscellaneous side" of the chart is filled in first, taking up every heading indicated and filling it in with appropriate information -the name, the age, and so on, with emphasis on the history of dizziness, for the reason that there can be no impairment of the vestibular apparatus without dizziness as a symptom. The duration of the dizziness. its character, when it was first noticed, whether it came on gradually or suddenly, whether the attacks came on with sudden change of position-as, for example, on getting out of bed in the morning, or when washing the face-whether nausea or-vomiting accompanied it-all are , noted.
Staggering.-Did it come on suddenly or gradually? Is it constant or does it come on intermittently? Is its presence coincident with dizziness? Is it at any time severe enough to make the patient fall? If staggering and falling are present, is it always in the same direction?
Tinnitus.-The presence or absence of tinnitus is of considerable importance, since it might be an aid in the differential diagnosis between peripheral and central lesions. We would expect tinnitus to be present in affections of the labyrinth itself or in lesions of the socalled "end organ" type-whereas it would be more likely to be absent in those disturbances of the vestibular apparatus located within the brain.
Deafness.-Its duration, and whether the loss of hearing was gradual or sudden, are noted.
Nose and Throat.-A routine examination is made with a view of discovering some evidence of focal infection which might account for the presence of an irritative disturbance of the vestibular apparatus, should the rest of the examination point that way; also, for any abnormality which might throw some light on any possible intracranial condition, such as palsies of the tongue, pharynx, or vocal cords, anesthesias, or loss of the sense of taste or smell. THE EAR.
We note the following: 1. Configuration of the auditory canals.
2. The presence or absence of a mechanical obstruction in the canals, congenital or acquired; of the latter there may be impacted cerumen, or other debris or polypi.
3. The presence of inflammation or suppuration. 4. Condition of the tympanic membrane. The length of time necessary to douche before a reaction appears may depend in a measure on the thickness of the drum head. Perforations are looked for, since a "dry perforation" would be a contraindication to douching. 5. Hearing function. This is of the utmost importance in all cases, because a knowledge of the condition of the cochlear labyrinth is frequently of the greatest help in the differentiation between an "intracranial' and an "end organ" lesion. The cochlea is philogenetically the younger and newer portion of the labyrinth, and, therefore, the weaker and less resistant to the action. of toxins. A perfectly functionating cochlea would, therefore, per se, presuppose a normal static labyrinth.
The Fistula Test.-This is performed only in cases where there is a chronic supporation of the ear, and can be carried out with the use of the Politzer bag.
Weare now ready for the vestibular tests, all of them being outlined on the "vestibular" side of the chart. SPONTANEOUS PHENOMENA.
NYSTAGMUS.
The patient is instructed to look straight ahead of him at a distant point, as the effort at convergence when looking at a near object may obscure the findings to the extent of limiting or entirely effacing a nystagmus. The use of convex lenses serves three purposes: first, convergence is entirely impossible; second, the observer is able to view the eyes from in front; and third, the eyes are now much magnified. A spontaneous nystagmus of any form on looking straight ahead is always pathologic. The patient is then told to look to the extreme right ·and the extreme left. With an unintelligent patient this test is accomplished more easily by placing him in the revolving chair and have him fix his eyes on some distant point. The chair is then turned, first to the left and then to the'right. In this way we revolve the body, as it were, around the eyes. A certain amount of lateral nystagmus, when looking to the extreme right or extreme left, is physiologic. It is pathologic only when it is of considerable amplitude or when there is a sharp difference betwen the nystagmus on looking to the right and on looking to the left. All forms of nystagmus become more pronounced when the individual attempts to look in the direction of the nystagmus. It is for this reason that the subject is made to look in various directions, as by so doing we are often able to bring out a pathologic nystagmus of an amplitude not iarge enough to become evident on looking straight ahead. Nystagmus is recorded by means of an arrow -a straight one for horizontal nystagmus, and a curved one for the rotary; it seems simpler, as suggested to us by George Mackenzie, to have the arrow point in the direction in which the exa"miner sees the nystagmus on the patient. With eyelids held wide apart, the patient is told to look directly upward and then downward, with a view of discovering a vertical nystagmus, if present. This is of the utmost importance for the reason that, as Barany has pointed out, a spontaneous vertical nystagmus is invariably intracranial in origin; furthermore, in our experience a spontaneous vertical nystagmus has proven itself to be a pathognomonic symptom. of involvement of the brain stem either by pressure or infiltration. If a vertical nystagmus is present it is recorded-the arrow pointing either up or down, as the case may be. Paresis or paralysis of any of the ocular muscles, as well as the ability to perform conjugate movements of both eyes, are note.d.
SPONTANEOUS VERTIGO.
The patient is asked not merely whether he is "dizzy," but whether he has any sensation of turning. If the latter is present, careful inquiry is made whether or not the turning is systematized. By systematized vertigo is meant:
1. The patient feels he is going in a certain direction. 2. The outside world is moving in a certain direction around him, but he himself is remaining still.
3. He himself is moving in one direction, and the world about him is moving in the opposite direction. SPONTAN]tOUS POINTING.
( Figure 2 .)
The patient sits in the chair and is told to put his arm forward and point with his forefinger. The examiner holds out his own forefinger, and allows that of the patient to come in contact with his. The examiner steadies his arm against his own body and further steadies· his outstretched forefinger by means of the other hand. The patient's forefinger i's allowed to come in contact with the examiner's finger, after which the patient raises his arm, without bending the elbow, to the perpendicular position, and immediately brings it back to touch the'examiner's finger. He is then directed to repeat this with his eyes closed. Should the patient find the finger, it is recorded under the column for pointing for the appropriate arm with.a letter "T" (touched). Should he deviate either to the right or the left, the test is repeated a number of times to make sure that the failure is not the result of pure inattention, but that the deviation is constant and persistent in a certain direction. The distance of the deviation is recorded in inches, either to the right, or to the left, as the case may be, by noting under the appropriate pointing column-,.-let us say "2 to R.," if the deviation happens to be two inches to the right, or "2 to L.," if the deviation happens to be to the left, etc. Should the patient fail to find the finger and "past-poinf' either to the right or to the left, his arm must never be pulled over towards the examiner's finger, if the test is to be repeated, because if this is done the patient finds out that he "past-pointed," and might make a conscious correction to overcome an actual tendency to "past-poitzt." Instead, the examiner should again place his own finger under that of the patient. In taking the pointing, it is usually sufficient to test the pointing of the shoulder joint "from above," as described; the other forms of pointing, such as "shoulder from below," or "shoulder from the side," or pointing of the hips, are not performed routinely -these are undertaken only in cases where such extensive examinations appear to be necessary.
SPONTANEOUS FALLING.
The Romberg Test.-The patient is told to stand with heels and toes together and eyes closed. His station is noted. While in this position the, head is quickly turned to the right, and observation made whether that had any effect upon the "station," or upon the direction of the patient's "falling," should he have any. The same observation is made after the head is quickly turned to the left. This test is of value in that patients with .intracranial lesions always fall in the same direction, regardless or" the position of the head, whereas a labyrinthine lesion causes falling in the direction of the' affected ear.
."The Attempt to Overthrow."-This is Barany's own "pelvic girdle test." The individual stands as before, with eyes closed, heels and toes together. The examiner grasps the patient at both shoulders, and attempts to overthrow him either to the right or the left, forward or backward, instructing the patient all the while to resist this attempt at overthrowing by a balancing movement at the hips. When the shoulders of the patient are moved towards the right, the pelvis should sway toward the left in an attempt to maintain equilibrium. On pushing the patient backward, the pelvis should move forwards, and so on. In this way the degree of freedom of pelvic movement is observed. A normal individual balances perfectly, and cart lean in any of the four directions considerably before falling, whereas in one with an affection of the vermis of the cerebellum, the pelvis fails to compensate, and the patient falls over like a broomstick at the slightest touch.
Goniometer....:-This consists of a movable platform so arranged that it can be tilted out of the horizontal plane. One end of the platform has a cord attached to it by means of which that end can be pulled down-the other end rising against a graduated perpendicular column. The patient stands in the center of this platform, either facing the examiner or at right angles to him. He is first tested with eyes open. One end of the platform is gradually lowered by pulling on the cord until the patient begins to sway, showing that he is about to lose his equilibrium.. The other (perpendicular and graduated) end shows the number of degrees of tilting that were necessary before the patient began to lose his equilibrium. He is then tested in the same way with eyes closed. By means of the goniometer it is sometimes possible to bring out a latent tendency to fall not demonstrable in any other way. This is only occasionally useful.
Having completed the examinations for the various spontaneous phenomena, we are now ready to examine the vestibular apparatus by means of the turning and caloric tests. In order to carry out a good tethnic, it is well to bear in mind the whys and wherefores of the various tests. Both the turning and caloric tests depend upon the setting in motion of the lymph within the labyrinth. This circulation of the lymph stimulates the hair cells in the ampullre of the semicircular canals, starting impulses which are transmitted by nerve paths to the corresponding centers in the brain. The principle underlying these tests is that a known stimulus applied to a normal labyrinth will produce definite phenomena if the nerve paths from such a normal labyrinth to their centers are all intact.
Before drawing conclusions, therefore, we must be certain of our technic-we must make sure that the proper stimulus was applied, and must forever' bear in mind the particular nerve path we are employing in a given test. The following points should be remembered:
1. The desirability of testing only one set 6f canals at a time.
2. In the turning chair we test only those canals which are in the horizontal plane, or rather those out of the absolutely vertical plane.
3. The caloric test affects only those canals which are in the vertical plane, or rather those which are out of the horizontal plane. , 4. Each canal, when stimulaNd, produces a nystagmus and a vertigo in its own plane.
S. The eyes are always drawn in the direction of the endolymph movement (this is the slow component).
6. The vertigo is always in the direction opposite to the endolymph movement.
. The individual is placed in a smoothly revolving chair which has an adjustable head piece, so that the head can be comfortably fixed and held in any desired position. The chair must also have a mechanism whereby it can be instantly stopped by means of a foot pedal in a given position and rigidly held there. Without such an arrangement past-pointing tests cannot be made accuni.tely. Barany constructed a special chair for this purpose, and we were fortunate enough to receive one of these chairs only a few days before the outbreak of the war in Europe. (Figure 3 .) As it was hardly probable that any more of these chairs could come out of Vienna for some time, several physicians interested in the work asked us to design a chair along similar lines. After we had used the Barany chair for several months, the following changes suggested themselves and were incorporated in the new chair ( Figure 4 ) :
1. The back of the chair and the head rest are so constructed that the patient's head is pl<i.ced immediately over the axis of turning. This is obviously of great importance. In the original Bar:'my chair the head revolves away from the center of turning, and describes a circle with a diameter of over a foot.
2. It is impossible in the Barany chair to hold the head in a forward position. We therefore constructed an extra head piece to permit rotation with the head inclined forward. It IS obvious t.hat it is absolutely essential for the head to be held steady when being rotated in this position, and this cannot be accomplished without a special head bracket. ' 3. Instead of having a special handle for turning, as in the Barany chair, the rod at the back of the chair is made slightly longer and a handle placed at the top.. The extra handle was very annoying and interfered with the pointing tests of the right arm by its presence on the side of the chair.
4. The base is made much heavier than in the Barany chair, in order that the patient may be rotated rapidly, if necessary, and yet not have the chair wobble; this gives both the patient and the doctor a greater sense of security.
S. The Barany chair is bound together by a.. great many bolts. In order to take the chair apart, in case it is desired to move it, all these bolts must be undone. In the new chair there are no bolts and the parts are all welded; the chair consists of only two pieces-the seat and the base. This makes it more portable, and is a great convenienec when a patient has to be examined at a place where no such chair can be had. In constructing this chair we also aimed to make it suitable for use as a regular office treatment and operating chair, so that it would not require any extra room in the office.
TURNING.
The routine method is to test first for nystagmus, then for vertigo, and then for past-pointing. The horizontal canals are tested in the turning chair. To accomplish this the head must be secured in .the head rest, tilted thirty degrees ferward -the reason being that with the head perfectly erect, the external or socalled horizontal semicircular canal slants thirty degrees backward. If this precaution is neglected, the vertical canals also enter into the reactions.
NYSTAGMUS AFTER TURNING.
During the turning the patient's eyes are closed. The chair is rotated to the right ten times, at the speed of two seconds to each turn, makirig twenty seconds for the ten turns, after which it is stopped. The patient is told to open his eyes and look off at a distance. The "after-turning" nystagmus is then noted, including its direction, character, and duration. The time of the nystagmus is best taken with a stop watch, the watch being clicked and time counted from the moment the chair· is stopped until the very last nystagmus twitch disappears, when it is clicked again and the number of seconds read off. It is recorded with a horizontal arrow pointing in the proper direction after the words "To Right" on the chart. The amplitude. is recorded in terms of either "large," "small," "fair," or "barely a twitch." The duration is recorded in seconds as read off from the watch. In a normal case this nystagmus should be twenty-six seconds.
In a similar manner the patient is turned to the left. The employment of the stop pedal is not necessary in testing for nystagmus. VERTIGO AFTER TURNING. Vertigo after turning may be tested quantitatively. The plane of the induced vertigo is always in the plane of the canal stimulated and in a direction opposite to the endolymph movement. 1£ it is the horitontal canals we wish to test, the patient's head must be fixed with the chin tilted thirty degrees forward. He is then turned, with eyes closed, to the right at a uniform speed, and is asked. to keep on telling the examiner in what direction he is being turned. Thus he keeps on saying "to the right, to the right." After ten turns in ten seconds the chair is stopped and immediately he will say, "lam going to the left." The stop watch is started the same instant and kept running as long as the patient thinks he is going to the left. When he says, "I am standing still," the watch is stopped and the reading of the duration of the vertigo taken in seconds. In a normal case the duration of the vertigo is approximately twenty-four seconds.
The test is performed in a similar way by turning the patient to the left. This quantitative test for vertigo is not necessary as a routine procedure. "Past-pointing," which we are about to discuss and which is routinely tested, makes this unnecessary. When the patient is blrned to the right and stopped, he feels that he is turning to the left, and for this reason he "pastpoints" to the right. That is, when the patient is stopped after being turned in the chair, he has a subjective sensation of turning in a direction opposite to that in which he was actually cturned. After touching the examiner's finger at this time, he is under the impression as he is raising his arm that he-is turning away from the finger, and therefore tries to correct for that by moving the arm out to the point where he conceives the finger now to be. Since as a matter of fact he is not moving, the chair being held rigidly still, he points widely past the finger and continues doing so in lessening degree as long as the vertigo lasts. The very presence, therefore, of past-pointing is indicative of the presence of vertigo -the past-pointing being the objective evidence of his subjective impression of turning.
PAST-POINTING AFTER TURNING.
The patient's head is again fixed so that the horizontal canals only are tested, and the chair turned· at double the speed of that for nystagmus-that is, the ten turns are made in ten seconds instead of twenty. The patient is carefully instructed as to what is expected of him, and is told to keep his eyes closed throughout the entire test. The examiner .stands in front of the patient with the stop pedal near his right foot. As the chair is turned for the tenth time the pedal is released by the examiner's right foot and the speed of the chair gradually slackened, so that the stop is accomplished without any jarring. The patient's right hand is then quickly grasped, and after his forefinger touches the examiner's finger, the examiner ·says "up," upon which the patient raises 'the arm in question to the perpendicular and immediatley tries to come back to the examiner's finger. The "past-pointing" is called off in inches and recorded by the assistant where it says "shoulder from above," as, for instance, "15 to R." (fifteen inches to the right). The left arm is immediately tested in the same way, then the right arm again, then the left arm again, and so on until there is no longer any past-pointing. In'a normal case the vertigo lasts sufficiently long to permit of three past-pointings of each arm, gradually lessening in extent until the patient is again able to find the finger.
The patient is then turned to the left and the past-pointing of both arms taken and recorded as above.
The patient's eyes must be kept closed throughout these tests, .and if his cooperation is doubtful, it is best to blindfold him.
. The turning tests affect only those semicircular canals which are in a horizontal plane while the patient is turned. Should it be desired to test the two sets of vertical canals by tprning, the patient's head must be placed either one hundred and twenty degrees forward or sixty degrees backward. For turning with the head forward, a small bar with a comfortable head rest is placed between the two arms of the turning chair, as shown in Figure 4 , and the patient turned ten times, first to the right. The resulting nystagmus and vertigo are of course in the frontal plane-a rotary nystagmus to the left and vertigo to the left.
In taking the past-pointing the patient keeps his head in the same position after stopping the chair, and the examiner is forced to kneel on the floor in making the test. The pastpointing is not so large as that obtained from the horizontal canals, but is with both arms to the right after turning to the right, and with, both arms to the left after turning to the left.
When testing the vertical canals with the' head back, the upright, or turning, handle is loosened at the ratchet and turned back. The head rest is brought all the way down, and the head comfortably fixed in a position sixty degrees backward. The patient is turned to the right, and there is produced a, rotary nystagmus to the right (just the opposite to that obtained from turning with the head forward ). The past-pointing, however, is also to the right, just the same as that obtained after turning to the right with the head upright or with the head forward. It may be remarked in passirig that this test does not bear out the. statement and law laid down in all the writings on this subject, including Biminy's, that "the pastpointing is always in the direction opposite to that of the nyst agmus." Nystagmus and vertigo (with its consequent past-pointing) are ,not in any way dependent on ,each other. They are different reactions 'produced by stimuli !lent along entirely different paths. A normal individual always past:points to the right after having turned to the right, regardless of the position of the head. Nystagmus, on the other hand, is/ in a dia-' metrically opposite direction, after turning with the head backward from what it is on turning with the head forward. Turning to the right with the head back produces a nystagmus to the right and a past-pointing to the right, so that the statement that "past-pointing in a direction opposite to the nystagmus" is not only misleading and confusing, but actually incorrect.
FALLING AFTER TURNING.
This results when the individual tested has a subjective sensation of turning in a vertical plane. He will fall to the right or left if he thinks he is turning in a frontal plane, and will fall forward or backward if he thinks he is turning in a sagittal plane. Therefore, turning a patient with the head tilted thirty degrees forward produces no falling, as the patient feels he is revolving in a plane parallel to the floor. Similarly, turning with the head forward or backward' produces no falling so long as the head is maintained in this position. If, however, after turning with the head forward or backward, the head·is brought to the upright position, the subjective sensation is now one of turning in a plane at right angles to the floor, and the patient falls either to the right or left. Again, if the head is inclined toward the shoulder,' after the turning the subjective sensation is one of turning in a plane parallel to the floor; if the head. be raised to the upright position, however, the sulr jective sensation is that of turning in a sagittal plane, and the patient falls forward or backward. These tests, however, are. seldom necessary in routine examination. CALORIC TEST.
The main advantage of the caloric test of Barany is that it enables us to examine each internal ear separately, and also to analyze the function of its canals separately, whereas turning stimulates both labyrinths at the same time. It is essential to have an absolute standard in the matter of temperature of the water. As Barany directs, we employ water at 68°F. This temperature is sufficiently cool to secure a good reaction, and yet not cold enough to be uncomfortable to the patient. When hot water is to b~used the temperature is 112 0 F. The latter should be but seldom used.
The vessel containing the water is placed about two feet above the level of the ear to be douched. The shape or size of the nozzle is immaterial, the essential thing being that a free and continuous stream of water shall flow against the drum membrane maintaining_an even temperature of sixtyeight degrees. The nozzle shown in Figure 5 is very convenient, as it has a closing valve within easy reach of the fingers. This valve also enables the examiner to regulate the force and volume of the stream of water entering the canal. Figure 6 shows a rubber receptacle placed underneath the patient's ear to catch the return flow of the water. A tube at the bottom conducts the water into a basin below. When this is properly attached there is little chance of wetting the patient, and if necessary douching can be kept up for several minutes without any interruption.
Remembering the desirability of testing only one set of canals at a time, and recalling still. further that this caloric test influences only 'those canals which are in a vertical plane, the patient's head is placed thirty degrees forward so as not to include the horizontal canal in the reaction. The chair is held firmly by the foot clamp, the stop watch is held ready, the nozzle is inserted into the canal, and the instant at which douching is started the stop watch is clicked. The patient's eyelid is elevated; the patient is asked to look down and the eyeball carefully watched for any rhythmic nystagmus to appear. The moment that a rotary rhythmic nystagmus appears the stop watch is clicked again and the number of seconds necessary to produce the reaction noted. We usually continue the douching for a few seconds longer in order to obtain the maximum reaction. In the normal, nystagmus appears after forty seconds, and after douching for five or ten seconds more shows a large amplitude. The direction of the nystagmus is recorded by a curved arrow on the chart where it says "douche right." The amplitude is noted beneath and then the length of time required to pr,oduce it.
The patient is then told to close his eyes and the pointing tests are carried out and recorded in the same way as before described. It is well to remember that this douching has produced vertigo in the frontal plane-the same reaction that occurs after turning with the head forward; the patient, therefore, exhibits a marked tendency to fall, and it is advisable to have an assistant hold the patient's head firmly in the head rest while taking the pointing tests. As soon as the past-pointing of the arms has been taken, the head is quickly tilted to a position sixty degrees back, which places the horizontal canal in the vertical plane in a position in which it can be affected by the chilling. The patient is told to look upward, and the existing rotary nystagmus immediately becomes horizontal. The pointing of both arms is then quickly taken with the head in that position. The head may then be tilted forward ninety degrees and the past-pointing of both arms be taken again. This new position of the head again influences the horizontal canal, but has reversed the direction of the endolymph movement. All the reactions, therefore, are also reversed. The duration of the average stimulus after douching is long enough to permit of the examination of the head in the three positions just given. It is well to note that in this way one douching of only one ear can test out all the pathways for nystagmus as well as produce past-pointing in all directions, enabling us to test out the integrity of the entire cerebellum.
Falling.-The caloric test by its very nature produces vertigo only in a plane at right angles to the floor, so that "falling" always occurs on douching a normal ear. All that is routinely necessary is to observe the te~dency to fall, while the other examinations are going on, and to note it on the chart. E:LEC'l'RICAL.
For practical purposes the electrical tests have been of only slight use in our experience. Since the ability to examine· one set of canals at a time is of such prime importance in making these tests of great clinical usefulness, it is evident how limited are the uses of an agency which stimulates at the same time not only the entire labyrinth, but the eighth nerve as well, and perhaps even the medullary nuclei. It is of great use, however, when the question arises as to a differential diagnosis between a destruction of the labyrinth and the eighth nerve: In a recent destruction' of the labyrinth the caloric test will produce no reactions. The electric current, however, may diI:ectly affect the eighth nerve and produce normal reactions. When the galvanic current is used a large electrode is held in one hand, and a small one is placed on the mastoid process. Both electrodes should be covered with cloth or cottoll fairly saturated with anormal salt solution. The current is gradually turned on, and when four milliamperes are discharged a nystagmus should appear.
It must not be thought that a routine examination of the internal ear requires all the preceding tests. In order to illustrate the simplicity of a complete average examination of the static labyrinth we insert a chart properly filled in with the results of the examination of a normal individual (Figure 7 ). Naturally, for example, if douching the "vertical canals of both ears gives a doubtful response, it is wise to verify the examination by turning with the head back-or forward; in this case the findings are recorded on an extra chart to avoid confusion. In the average case, however, it is necessary merely to fill out one vestibular page, as shown, and to conduct all the tests with the head upright; the turning in this position tests the horizontal canals, and the douching examines the vertical canals. The examiner needs merely to complete this chart to have before him all the essential data of a routine examination.
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